Abstract. Survey techniques such as contingent valuation have been used extensively by environmental economists to develop an understanding of consumer preferences for environmental goods. On the basis of such techniques, recommendations have been formulated in relation to environmental policy. However, the exposure of weaknesses in this method has led economists to look to other informationgathering approaches which might enhance, and/or complement, environmental valuation. One such approach is that of`citizens' juries' (CJs). A CJ consists of a small group of people, selected to represent the general public rather than any interest group or sector, which meets to deliberate upon a policy question. This approach may complement traditional approaches to data gathering on public preferences for environmental goods and services by addressing some of the concerns that have been voiced regarding existing methods. First, CJs may be useful in tackling the problem of information provision, and concerns relating to the level of understanding of the respondent. Second, CJs may be a means of addressing the`citizen value versus consumer value' argument in environmental valuation. Third, CJs may help researchers understand how participants construct their values. Fourth, this approach allows sustainability issues to be addressed explicitly. The authors also discuss a number of problems associated with CJs and conclude with examples from two recent juries on environmental issues which were held in Scotland, and make recommendations on how environmental economists might utilise this tool.
approach can go a long way towards resolving technical problems that have complicated methods such as CV. It has been suggested that such approaches may act as``an alternative source of public value judgements that can potentially avoid some of the problems with the existing sources of public value judgements'' (Brown et al, 1995, page 251) . Jacobs (1997) suggests that the``value articulation institution should be public and deliberative in character'' (page 222) and goes on to suggest that citizens' juries might be useful in this regard. Sagoff (1998) proposes that a``jury-like research method emphasising informed discussion leading toward a consensus based on an argument about the public interest'' (page 213) may be particularly useful as an alternative or complement to contingent valuation. Gunderson (1995) also proposes that researchers should seek ways to create fair and open processes of group deliberation to enhance environmental valuation. Tonn et al (1993) go further, and highlight the citizens' jury approach as a means of enhancing the credibility of existing environmental valuation techniques. It seems clear from the literature, therefore, that a jury-based approach to evaluating consumer preferences may be an effective complement to existing valuation techniques.
In this paper we address some of the concerns related to contingent valuation, and look at how a deliberative approach to preference elicitation and public consultation in environmental decisionmaking, with the aid of citizens' juries (CJs), might mitigate some of these concerns. The rest of the paper is organised as follows. In the following section we describe the citizens' jury process and note its development in the United Kingdom. In section 3 we discuss the current and potential relationship between CV and CJs and this is followed by two case studies, in sections 4 and 5. A discussion of the empirical evidence relating to CJs precedes the conclusion, in which we assess the future role CJs might have in environmental project evaluation.
2 The citizens' jury A citizens' jury (CJ) consists of a small group of people, selected to represent the general public rather than any particular interest group or sector, which meets to deliberate upon a policy question (Stewart et al, 1994) . The basic idea is that, given time and information, ordinary people are able to make recommendations about complex policy options which can be included in the decisionmaking process.
Although CJs are relatively new in the United Kingdom, the concept was developed in the early 1970s in Germany and the USA. In Germany the concept took shape in the form of`citizen panels', invented by Dienel of the University of Wuppertal, while in the USA Crosby pioneered the process through the Jefferson Centre in Minneapolis (Renn et al, 1995) . In both cases CJs were considered a tool which could be used to enhance democratic and administrative processes. The Institute of Public Policy Research took the lead in developing the model of the CJ for application in the United Kingdom. Its pilot series of juries all addressed health-policy questions (Coote and Lenaghan, 1997) . In early 1997 the King's Fund conducted a number of pilot juries, also relating to health-care issues. In parallel with this series, the Local Government Management Board sponsored six juries to address local authority issues (Hall and Stewart, 1996) . Since then a number of CJs have been held in the United Kingdom addressing environmental issues such as the creation of wetlands in the English Fens (Aldred and Jacobs, 1997) , and the problem of waste management in Hertfordshire (Kuper, 1997) .
3 Citizens' juries and contingent valuation CJs provide one means by which the decisionmaking process is supported, and may be particularly useful in mitigating some of the problems relating to existing environmental decision-support techniques, such as contingent valuation. Deliberative techniques, such as focus groups and verbal protocols, are already used by economists in designing CV surveys and in helping to interpret their answers (Bullock and Kay, 1997; Desvouges and Smith, 1988; Hutchinson et al, 1996) . But CJs may go further in helping overcome some of the problems recognised with CV.
The National Oceanic and Atmospheric Administration (NOAA) panel on the use of CV for damage assessment has referred to a number of these problems (Arrow et al, 1993) . One is related to respondent understanding:`I f CV surveys are to elicit useful information about willingness to pay, respondents must understand exactly what it is they are being asked to value'' (Arrow et al, 1993, page 4605). Brown et al (1995) and Jacobs (1997) highlight the fact that many respondents do not appear to be well informed about the issues or the good to be valued. As Munro and Hanley (1999) show, changing people's information sets can be expected to change their willingness to pay for the environment. In CJs, this problem is tackled by combining information, time, scrutiny, and deliberation in the preference-elicitation process (Coote and Lenaghan, 1997) . Thus participants are allowed to question witnesses, discuss witnesses' evidence with other jurors, and thereby gradually learn about and reach a richer understanding of the issue (Sagoff, 1998) . CJs therefore address the information problem better than does CV.
CJs could assist in another area of debate relating to environmental preference revelation. Economists and others have suggested that a CV questionnaire asks respondents the wrong question, assuming that consumers think about environmental goods (public goods) in the same way as they do about private goods (Blamey, 1996; Jacobs, 1997; Sagoff, 1988) . Blamey (1996) suggests that respondents should not be treated as consumers of environmental goods, but rather as citizens who think of the welfare of the community when responding to environmental issues. In other words, individuals approach decisionmaking relating to environmental goods as citizens rather than as consumers. Although the validity of this as a universal description fitting all cases of environmental management can be disputed, the use of CJs as a method of preference revelation allows consumers to be asked what Sagoff and Jacobs call``the right question'', as it allows deliberation on the environmental issue in terms of what is best for society. Indeed, although the question for the jury can be framed in the context of individual consumer values and preferences if necessary, the approach of the CJ was developed specifically to determine options that represent the general public, rather than an individual, interest (Coote and Lenaghan, 1997) .
CJs may also be useful in dealing with equity and distributional issues which are not well addressed by CV. Economic value is effectively determined by demand, and demand is underpinned by ability to pay. Therefore, in CV, any value that a consumer places upon a good is not registered unless he or she is able to pay for it. CJs, however, allow participants' opinions and preferences to be expressed and registered regardless of their ability to pay. Each juror can thus have an equal impact on the final recommendations (Crosby, 1995) .
CV is not particularly well equipped to deal with the preferences of future generations, as current generations are asked what they would be willing to pay (although altruism for future generations, including ones own children, can be part of the motivation for willingness-to-pay responses). This is especially problematic when dealing with certain environmental issues, as current action or inaction may have a significant impact on future generations. Brown et al (1995) has suggested that participants in a CJ can be asked to consider explicitly the welfare of future generations in their decisionmaking process and thereby incorporate sustainability into the decisionmaking process. Indeed, a jury appointed for Waltham Forest Housing Action Trust explicitly considered the future when examining``what needs to be done by the year 2010 to achieve and maintain a good quality of life for residents in and around your neighourhood?'' (Office for Public Management, 1999, page 34) .
CV may also be criticised on sustainability grounds, in that it does not include the participation of the community in a central way, as the United Nations Conference on Environment and Development (United Nations, 1993) suggested that environmental decisions would not be sustainable unless local communities participated fully in the decisionmaking process. The use of CJs may be a means by which public participation can be more fully incorporated into environmental decisions. The use of CJs may therefore help in complying with international agreements, and may result in the final decision being more sustainable.
Indeed, Elster (1983) would argue that it is because CV is based on the``thin theory of rationality'' which requires only consistency in the expression of preferences, that unsustainable and inequitable choices may be made with CV. CJs, on the other hand, appear more consistent with the``broad theory of rationality'' which examines not only the consistency of expressed preferences, but also the beliefs and desires behind decisions. He argues that decisions should be made by the``public and rational discussion about the common good, not the isolated act of voting to private preferences'' (page 35). CJs facilitate this rational discussion through which more equitable and sustainable decisions may be made.
Finally, the notion of`value construction' suggests that respondents do not have well-defined preferences for many complex policy options prior to the elicitation process, but that these preferences are constructed during this process. The way in which people construct their preferences is important as decisionmakers should attach more weight to the preferences of those who know both sides of the argument than to someone whose knowledge of the problem is more limited (Elster, 1983) . According to Elster, however, many methods which explicitly try to determine how people construct their preferences (for example, by aiding value construction) are likely to be contradictoryöakin to telling someone to`be spontaneous'! However, CJs provide information about the process of preference construction as a byproduct of the process, rather than as a central role. Therefore, the use of CJ may offer a means of circumventing the contradiction inherent in helping respondents construct their values, and provide information to decisionmakers on what weight should be given to the preferences expressed.
It would seem, therefore, that CJs may have a role to play in addressing some of the issues for which CV is not especially useful. The practical ability of CJs in dealing with these issues has been investigated with the aid of two case studies. In late 1998 and early 1999 we conducted two CJs with the aim of aiding environmental decisionmaking and of shedding light on some of the issues discussed above.
The Borders citizens' jury
The first of these juries was held in December 1998 in collaboration with a local community environmental organisation, the Borders Forest Trust. The Borders Forest Trust was involved in two related projects, the Southern Uplands Initiative (SUI) and the Ettrick Floodplain Restoration Project, and was interested in the findings of the jury as part of the public consultation related to these projects. The first task of the jury was to determine whether the proposed SUI should go ahead. The SUI aims to coordinate environmental activities across the whole of the South of Scotland. Given this aim, the jury was also asked to consider an individual environmental project, namely the restoration of floodplain forest in the Ettrick Valley. The jury was asked to make recommendations about what such projects should aim to achieve, both individually and collectively.
The CJ in the Borders was part of a wider research project assessing public attitudes towards environmental projects in the region. As part of this wider project a CV questionnaire was conducted, part of which asked respondents whether they would be willing to attend a group meeting to discuss local environmental issues in more depth. Of the 350 people who were interviewed, 147 said that they would be prepared to speak in more detail about environmental issues. In the autumn of 1998 these 147 respondents were sent a letter asking whether they would like to take part in a CJ. The 52 who replied positively formed a pool from which jurors were selected. The CV questionnaire provided extensive socioeconomic information about the respondent, and the sample drawn to attend the jury was chosen to be as representative of the wider population as possible. Eleven jurors finally took part in the jury.
The Borders jury took place over the three days of Friday, Saturday, and Sunday. A prejury meeting was held on the preceding Wednesday, which allowed the jurors to be introduced to the concept, to each other, and to the moderator. The jurors were asked to deliberate on the following issues: (a) Should the Southern Uplands Initiative go ahead? (b) What are the most pressing issues for the Southern Uplands Initiative to address? (c) What should individual land-use and environmental projects in Southern Scotland aim to achieve?
Ten witnesses in all attended the Borders jury (table 1) to give oral and visual evidence. Witnesses made short presentations to the jury of 10 to 15 minutes and there was then a discussion session with the jury lasting about 30 to 40 minutes. In addition to sessions involving witnesses, the process included a number of jury-only sessions, where the jurors discussed particular issues as a whole unit, or in smaller groups, before reporting back to the whole jury. Jurors found these sessions useful in building confidence and also in translating information into useful recommendations.
Indeed, it was in these sessions where the jurors were aided in their value-construction process as recommended by Gregory et al (1997) . For example, jurors were asked in one session to discuss problems and opportunities that the SUI might usefully address. In another, the benefits and pitfalls of the initiative were expounded. In this way the big decision about whether the SUI should go ahead was broken down into manageable and focused parts to encourage the construction of a rational and wellinformed decision.
The final recommendations were achieved entirely by consensus, aided by the deliberations of previous sessions. A report on the process and outcome of the jury was written and sent to the jurors for approval, before being sent to the Borders Forest Trust and other interested parties. The jurors agreed that the SUI should go ahead, and made recommendations about the issues it should address and how these should be prioritised. The jury process was part of a wider public consultation into the establishment of an SUI, and it is therefore difficult to separate the influence of the jury from other influences during the full consultation process. However, the final jury report and recommendations have fed into negotiations regarding the SUI and its role in the environmental policy and planning in Southern Scotland. The jury also made recommendations about individual environmental projects and how they might be managed and coordinated to achieve environmental and social goals in Southern Scotland. These recommendations have been considered by the Borders Forest Trust in the environmental projects it manages and commissions.
The Edinburgh citizens' jury
The second CJ took place in January 1999, in collaboration with the City of Edinburgh Council (CEC), and addressed the issue of how to enhance air quality in the city. This jury represented a new approach by the CEC in which it hoped to incorporate public concerns into environmental decisionmaking in Edinburgh. Under the UK National Air Quality Strategy, local authorities are obliged to monitor air quality in their areas, and to ensure that national air-quality standards are met. The CEC's``Draft Review of Air Quality'' was completed in 1998 and indicated problems in achieving national targets for PM 10 and NO x . On completion of this review the Council was obliged to consult with the public in relation to how national air-quality standards might be achieved locally in areas which the review highlighted as currently failing. The jury played a key part in this consultation process and addressed the question``What steps should be taken by City of Edinburgh Council to reduce air pollution (Nitrogen Dioxide and Particulates) within the city, in order to meet national air quality standards?'' A different jury-selection method was used for the Edinburgh CJ. A total of 1200 letters were sent out to individuals on the Edinburgh electoral role. Recipients were asked if they would be interested in taking part in a CJ exercise, although the subject area was not outlined in order to reduce the likelihood of responses being biased in favour of those interested in air quality. Also enclosed was a`Juror information form' to ascertain citizen profiles on sex, age, employment status, social class, membership of environmental groups, and length of time living in the area. A pool of interested citizens (approximately 350) was formed from which a representative jury of 16 people was drawn; 14 jurors took part in the final jury.
Jury proceedings took place over three working days, with an introductory meeting held two days before to allow jurors to meet each other and to find out about the process. On the first day of proceedings the Policy Initiatives Manager to the CEC outlined five key elements of the Council's strategy to enhance air quality in the city. The jury was asked specifically to consider these and to provide recommendations in relation to them (table 2) . Nine witnesses presented evidence on these five measures, and responded to questions and comments from jurors about these and other issues related to air quality (table 1) .
As with the Borders jury, sessions without witnesses were conducted in which the jurors worked on different tasks in smaller groups or in open session. Jurors were asked to review the options presented (table 2) and to outline the disadvantages and advantages of each option together with what alternative measures should be considered. They were also asked what obstacles might be encountered when trying to implement each option. These tasks were used to aid the jury in constructing their response, and allowed the jurors to prioritise the options in the final recommendations (table 2 shows the priority given to each measure in final deliberations).
One of the interesting aspects of the Edinburgh jury was the panel of witnesses that assembled before the jury on the final day. Four of the original witnesses returned on that day to take part in a panel discussion, and to respond to further questions from the jury. This allowed jurors to clarify their thinking and have questions answered that had arisen through the course of the proceedings, ensuring that they had a full understanding of the issue before them.
After the witness panel on the final day, the jury discussed and agreed upon their final recommendations. Where possible, these were reached by consensus. Where consensus was not possible conclusions were reached by a majority vote. At the end of the final day of proceedings the head of the air-quality section within CEC received a briefing from jurors on some of the key recommendations made. At the time of writing this paper, the final report has been approved by jurors and has been presented to CEC; a response from the Air Quality Review Committee is awaited.
Discussion of empirical evidence
The two CJs provided a wealth of information with which to inform the decisionmaking process in each case, but also shed light on the ability of CJs to tackle the issues discussed in section 3.
In a CJ, jurors are provided with a great deal of information about the issue at hand, and are given the opportunity to scrutinise and question that information. This contrasts with a CV questionnaire in which respondents are given only outline information and have little, if any, opportunity to question it. Results of the research suggest that this aspect of CJs enables participants to understand both the issue and their response to it better. The Ettrick research also involved a CV questionnaire which elicited values of the Ettrick site with and without the Floodplain Restoration Project. Respondents to the CV were given visual and verbal information about the project site, and were asked,``Do you prefer the site with or without the project?'' A total of 13% of respondents did not know whether they preferred it with or without (Kenyon and Nevin, 2000) . This may indicate that the information was not sufficient for them to be able to determine their preference. This was not a problem in the CJ. Jurors were all able to determine their own preferences regarding the Ettrick and, further, they were able to prioritise and explain them.
The results of the CJs also highlight the question of whether CV surveys ask the wrong question, by eliciting consumer values rather than citizen values. One aspect of the Borders jury deliberations involved making recommendations on how the success of the project (and others like it) might be measured. Table 3 (over) shows that community issues were thought to be an important measuring stick. Three out of five of the suggested measures relate to community spirit, community approval, and community problems, indicating clearly that social and citizen issues seem to be deemed most important in measuring the success of the project. Interestingly, none of the measures relate to income directly being accrued to locals in the area. Clearly, the jurors viewed the project from a citizen, and not a consumer, standpoint. 
Measure
Priority given by jury
Changing the way we pay for transport 1 Promoting alternatives to travelling by car 1 Ensuring the city develops in a form which reduces the need 2 for people to travel by car Restricting or discouraging vehicles from certain areas of the city 3 Improving the efficiency of the transport infrastructure 3
Similarly, the Edinburgh jurors addressed the issue of road tolls from a citizen, rather than a consumer, perspective. They suggested a hyothecated toll of »1 to pay for public transport improvements based on what was considered reasonable and fair for citizens to pay, rather than on road users' ability to pay.
Evidence from the Borders jury shows that the jurors were able to consider future generations and the sustainability of the Ettrick project. One of the concerns they expressed about the project was related to future management. The jury was assured that this was secure after a member of the local community stated that the community was keen to ensure the sound and sustainable management of the project in the future.
Local community participation is the basis of the CJ approach, and therefore goes some way to fulfilling the criteria stated by the United Nations Conference on Environment and Development that in order for an environmental decision to be sustainable it must incorporate local community participation. CJs have an added advantage over CV in this regard in being participatory, and also in that they allow participants equal say in the outcome, whereas the respondents' voice in CV is only as big as his or her ability to pay. In a CJ each member of the jury should get an equal opportunity to contribute to the final outcome. However, in a CJ some jurors will be more vocal and more likely to participate, and therefore have a greater role in determining recommendations. Barnes (1999) noted the contributions by each member in a Belfast jury, and found that whereas one juror contributed 130 times, another did not contribute at all in a plenary session. The two Scottish juries provide only anecdotal evidence of this, however. Thus, although the potential for greater equality exists in CJs, it will depend on the jurors themselves, and the moderator.
In addition, in both the Edinburgh and the Borders juries tasks were given to the jurors in small groups, without the presence of witnesses. The jurors found this format useful in developing their thinking on the issue at hand, and in coming to conclusions about recommendations in the final sessions. Although the deliberations in these sessions cannot show explicitly how the final recommendations were determined, they do have two important functions. First, they facilitated rational discussion. Second, they provide the researcher with further information about those issues which contributed to the final recommendations, indicating the level of knowledge of the participants and providing information to the decisionmaker about the weight which might be attached to the preferences expressed.
Conclusion
Although CV has proved a popular means of providing environmental decision support, the significant problems associated with it suggest a role for a complementary approach that can help mitigate some of its problems: CJ provides such an approach. Rather than relying on short summary information, CJs allow close scrutiny of information on an issue, from all sides of the argument. In contrast to the consumer response that CV attempts to elicit, a CJ provides a response from a group acting in the public interest and from a citizen viewpoint. Distinct from the role of CVs in eliciting preexisting Table 3 . Factors suggested by the jury in their assessment of the success of the Ettrick project.
Environmental factors Social factors
Has the variety of wildlife improved? Has it got community and farmer approval? Is wildlife being protected?
Has community spirit improved? Is the site attractive?
Have property values increased? Has the site attracted attention from experts?
Is the achievement of goals being monitored?
preferences, CJs provide information on how preferences are constructed; as such they may carry more weight with decisionmakers than the preferences elicited in CV. In addition, whereas the response of CV exercises may be inequitable, as those with greater ability to pay have a greater say, CJs have the potential to treat each respondent equally as each juror has an equal say in the final outcome of the jury.
However, CJs and CV should, perhaps, be seen not as alternative mutually exclusive means of decision support, but as complementary tools. Each addresses a different set of concerns relevant to environmental management. A challenge for the future will be how best to develop this complementarity.
